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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device capable 
of effectively absorbing thermal stress, its manufacturing method, a 
circuit board and an electronic apparatus. 

SOLUTION: This semiconductor device is provided with a semiconductor 
element 12 having electrodes 14, a passivation film 11 which is formed 
on the surface of the semiconductor element 12 excluding at least a 
parr of the respective, electrodes 14, a conducting foil 22 which is 
arranged above the surface on which the passivation film 11 is formed 
with a specified interval in the thickness direction, an external electrode 
26 formed on the conducting foil 22, an inter mediate layer 16 whiuh is 
formed between the passivation film 1 1 and the conducting foil 22 and 
retains the conducting foil 22, and a wiring 18 electrically connecting the 
electrodes 14 and the conducting foil 22. In the intermediate layer 16, a 
recessed part 16a where an aperture region becomes wider as it 
approaches the conducting foil 22 side from the passivation film 11 side 
is formed below a region containing a bonding part to the external 
electrode 26 in the conducting foil 22. 
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v» -7' 5 2 ©tfeSffl 5 2 a K . 5 4 £jgWT 'PlfflJS 5 

6 5 6 ». si fc^r *ra» 1 6 i 
nfQ«t6«:*fc*r. *^t^tt t fcjjmw&mzmczrj: 

l4V.1?t4m Btftvy*t/»5A (Me 

[0082]/^ +1811 S 6 tf«a>X8 v 
*ft£££&t. 2©ttttifi5 2 a#x* 

*JCtt. 4^15 6tt, *af#^^^5 2©^ffi«:SttJ 

fiBtt*mtrjBat3 ft & c i * 
[0 0 8 3 ] ^7 (B) tc^-r^^^. m@5 4 

^9«-f 6 2©^ h U -^^Sa»5 8Ki£8*'*>*OT, 
12«5 8 ©/fS 1*5-2 0 mnSSiTiCiAWib 

3 [0084]^. S7 (C) ttTj^-J^K, ^HM6 
6m6«ii56 0ifj:5gP^ JtBOa*** 
CCDA6 0 a^/rLT, fWIMBB^X 

x 9 -^t>^iUH K 0 H«f ©3fcr^* '.»*lS« 
s ! 5 6 *8Hbv ( M e O ) 

iO h^a-tex©*^tt, «;>^X^tJQx.^ci^ 
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tf*U». CUT, 07 (D) £ IK* *IWJi 

5 6#x??->^2hTlH]B&5 6 asWf:fi&$h£. 

[0 0 8 5] ftt>T. E38 (A) (^T^iM:. £JSK 
BB«r^f-^>^Lt, EK5 8ftt'j»WS6 
fiW S. *Lt, 08(B) ^ti;^y)^^*^ 
hl64«tt, [38 (C) CCf;T£5lC*f»«« 

6 2 v JVyu h i LTti; lft*tt©>i< 

ff2*<tP*lr**. ¥2§*8«5 0#»&*l 

[0 0 8 6] *jOW««:i:-»ti![4$tifc* 
g*3££5 Oli, **a6 0(C7tC6 OaAW^TU 

[0 0 8 7 ] <£5^ffe#SI) 09 <A) -09 (C ) 

[0 08 8] 0 9 (A) fc?jrf «fc r ) 

7 4 * * * ~ ? * 7 12CC *fH]» 7 6 * 

?§8 Ofrfc*S7 4fc££J:5fcI2«7 8*:ff;fiSTS. 
gfflft 7 6 8 0 _LSOL -01 ■* I- V X V JfiJ 8 4 

£JBJ3cf*. >SM6?58 0K:». /\8 0a«t 

So 

[0 0 8 9]fcte> *IM7B©JPJ5t»StfH7 (A) 

SS£8 0©Jfr££&«B7 IB) -138 (A) IC^T 

^m@8 2 (H9 (B)#Jffi) *att*W*fcJf23t3JT. 
5. 

[0 0 9 0 ] ^LT, af*fl§8 0±«H1-SP*ffi8 2%:«f 

S8 2RC^VJVyut>^ hB8 4±«l, *5M8 6£» 
JW* (09 (B) #JTC) o tt«li8 6«. +HM7 6 

[0 0 9 1 ] fcHT, ^m?S8 0tD^8 0 a^U, 

07 (D) ©XgilaMiKXr, «f 7 6TOfP7 6 
a£7FMU 8 6 *fifc£l/T. 09 (C) tC^T 

[0 09 2 ] *IS»Jf j»K«tti«. ^i!8 2 £ft;tft 

£JJ7 ea^ftfSOT, !MI^7 6 a 

[0 0 9 3 ] (»B^tS»3S) 010 (A) -[§1 0 
(C) tt, »6S06*»*C«S**#l«OWft*** 



9) 1 13 4 0 3 6 9 
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[0 0 9 4] *3atffi»Ttt. BIO ( A ) fcipTJ; >> 
tc. 1 0 4 ^igtfTfcfcSW 1 0 2 a±fc ' c-;--t-^ 
3 >JS1 0 B#Jt'tiLZti1tm»* ^1 02*st6fflg 
ft£„ 0 6ti, 13 1 0 (C) Cc^f 

8 ©x 7 if > -yftttTT. x r? > ."'3 ft £ ttWrJBfiS 
3ft~Cl>*. *HB11 0 BtttfXS"- -i'a> 

[0 09 5 ] C SI CI (B) K .fit J: 5 
gPl 0 8 a (03 I 0 (G) #JE) ©T(D{iS*C. t&fjl 

1 1 8 zBitcr mm 1 1 b a won i o saw 

#ftt£ftS*S£K:tt* 18*. Cr, T i ~ 

20 W, Ti»©4IP5»BitntfJ:c\ 

[0 0 9 6 ] rOii T^7 (A) -08 fC) tC^TcD 
ifallKDXSCCjrO, [310 (C ) IC^TJ:^^, MBP 

i o 8 ^ii^to^mm i o a. fiB4SJi i o, >\ i 1 2 

[0 0 9 7 ] *"-£ter:£K<fchtf. *<tS® 1 18^^ 
1 0 8=£x »*>yLriSI»l 0 8a &ft;J5t$*££t 
30 ±*®±VZZ> 0 C?tt. H»l 0 8artCC**«T- 

[ 0 0 9 8 ] («7®K«)H11 (A)ftCfHll 
(B) *7*ffilfiSi(c^5*ait*^Si')-3B^'r 
Sr^S. ft*?. HI 1 (B) HI 1 (A) ®B- 
BUKiBBlT**. *jttia»Kff^a»(*«ltl 2 0 
It. 0 1 tc^-r *3|ttRS 1 0 Oc fcW 2 0 
*S2 2tC. ^1 2 2, 1 24*5JfW3nfct®"C* 
S. 

40 [0 09 9 ] *H»ff»KJ:n». ^122, 12 4^ 
s^$n/cctr, lis o&cxawas 2*S3£»U^ 

[0100] (»8'«m*) HI 2«» S8^*»« 

iK 1 3 0 U\ ^7713 2 (7.)^Sbii 1 3 2 a± 

tC, m&l 3 4frt>&M \ 3B*'*fiE3*lTir^. 
1 3 60±CC«^ffflJil 3 8#ff;j££ftTl>£. -^U 
Wall 1 3 8CCtt, eOKl 3 6_h^)(igrSS^l 3 

B^iia-rs^^K, oa^i 3 8 a*spasnri»s. 

50 3 8©_b*C«\ ««ttfl 4 2lry A rLr, S« 1 
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4 6#KW6ftTl»*. C©**14 6K», MSBl 3 
8 a©.h*©filf^ *^ CCDCOSU 1 3 8 aK^t 
5ffltCi »«514 4*s«'iJ8Sft"tt»*. £*U 
4 6 t-Cli, HSP 1 3 8 a©±*tC*5l»T 1 WMft 1 4 6 

a tfwmsL ztix*s*)> mmm 1 4 4 &mm®wfr h m 

[01011 Sfcfc. HSn 3 8att h 
1 4 0#ft»3ftT^*. gH^-X b 1 4 Oli. S4 

tMMWc. M(Ag) . S(Cu), 
(Au) tj:t<omny 4-J-&miB$1nfci><DT'$>Z> B 

co^n-^-z v 1 4 otCctoT, Gtiti 3 etmrnm 

[0102] *Htt^SlKfc^T fe, ityM 1 3 8 
«1 3 8a#E&3fva>*C<br, l&&»flllMB** 

[0 10 3] (^9lM : l)il3 (A)-iU 

Tivriar**. «o»K*m hi 0 (a) 

■f ) tfftWlffi 15 2a CCjfjfiRS ftfc¥$#* 9^152 
3 A 6. 

[0 1 0 4] 01 3 (A) tc^1"cfc^ MH5 2 
r ) . (T i ) . *£>£>y*r> (T i - 

w) x&m (cu) &£) /P^BJssna. tsajfi 5 

[0105]^, SI 3 (B) it^Tcfc^ »M 
1 5 6_h££#*S 1 5 4 ifflM 15 8« 

fitr 4>ni 1 5 8 mm. m 1 mm&tw&x 

[0106]^lt, SI 3 (C) 

1 5 4*&"t s MHl & 8K;WCfie£U 6 0 fcJ&SU 

(Cr), (T i > » ?^>^>^r> (Ti 

-W) XttiH (Cu) , fcS^ttChfctDSfclHSOTR 

-XtUT, ISUSU 6 0RE«MM6i 6 2 *-»««:» 
S. 

[0107] J*l»T. SI 3 (D) CC^r^^tC, 
® 1 6 2 ©±fctt-SB*« 1 6 4 «r*J5S1"S. 
ti, 2£H?§ 1 6 2±K. mfM ^ *Xtt***?^ 
j:,T, « (Cu) . (N i ) Xl*£ (A 



0 ftB8¥ 1 1 - 3 4 0 3 6 9 
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[01081 ^UT, HI 4 (A) tc^f J^ir.. K$ 

I 6 0±CCy;l ^by^ Ml B6fc*i«U V^U 
*J>* YM 1 6 6±fctt?M 1 6 8 ttJM 1 
6 8 fc. iplM 1 5 8 0>x?*--'y*ttTTMi:£-.» 
y*h&L»tW *P~i* (Cr), 

(Ti), ^^>^>yxf-> (T i -W) XtiSS (C 

u) fit') a^iMSti*. 

10 [0 10 9] *l/t, Ml 4 (B) fcn*1-«fc5fc. TO 

II 5 8 tcDQSP 1 5 8aMf^ *<DXm\*> 0 7 
(D) K*TXg£Btt"t**. *^ MW1 6 8* 

B4©***K5flP#*** s . *75BBWI©<fc5&H 
[0 110] kLh©Xf?.fc«fcor 4 -¥UW*gEl 5 0£ 

20 [oiii] ttis % hi 4 (b) cc7js-r*2i#Ka i ^ 

0 OM>^Wi 1 6 4 ©ftfr 0 fc, 03 1 5 tern 
4SSS»±tc, ^> ^sK- ^6fi:6*WS«S 1 7 0 
10 1 1 2J C3KMW3I$KH^ 

30 [0 113101 BiCii, ±asL/fc*»JBS8tC^S^ 

iliooo^^tt^. 1 0 0 0 wiW 

COSiSW 0 0 0K^>yjK-^*W^^*l 
40 [0114] CO^, ¥«(*^S1 1 0 OMtmt 

T^sfc*. *^«#ibii 1 0 o£mi&£$!<n 000 

So 

[o 1 1 5] HKiffllfe'-*r^^^*r^»L.fc 

s^^i 0 0 o^m^MKffii^titf^iWBQ*©* 
sMbawans. */c wHW&ftfcte^xte^vmz 

50 ^T'^6 0 



(11) 
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^ttStur. Hi 7 KB. /^h^^*-vtJi^>b* 
[O 1 1 7] ft*. ftfeHjBPa^lfcSPn^^M^r, « 
5. I-Wnat, PUB. SinS. ^>r>?\ n 

>Ok ASS. 7^*. ia«-fe^. ^ 

[0 1 ] H 1 B, » 1 3)Ot»««:«*^»*iaB^^ 
[02] 02B, 

[03] S3 (A) -03 (E) B. ^1IM>W 

[04] H4B, £2^r«fcffis¥Sti^s*^r 
Br* 3. 

[13 7] 13 7 < A ) -137 (D) B. IM^Jfetf-J&Kjfc 

[08] 138 (A) -08 CO B. £4X*F'Wc« 
*44*lWfctf i' "SUi A ilk tiW J *BI ^ * 0 
[139] 09 (A) -09 (C) B, Sft5*Wf^S8tcffi 

[01 0] 01 0 (A) -01 0 (C) B, t&6*JB*s* 



10 



20 



1 1 - 3 4 0 3 6 9 
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[01 1 ] 01 1 (A) .S^® 1 1 (B) B, 
^K{&£¥&{*gg£T^0r&&. 
[0 1 2 ] 01 2B, *8^ff«Kft**i§#«a* 

[191 3 3 Bll 3 <A) -01 3 (D) B. 3l9^Jfefl2 

[014] 01 4 (A) RtfHl 4 (B) B, ^9^Jfi 

[01 & ] 01 5B. S»9l«»>»0««W 3 &^BI*t? 

[0 1 6 ] 01 6B, **M^tc^^^3i#Ra*^ 

m l 7 ] 01 7B, *S0BB»K«S*«*SB1* S * 
[*Hti9SW§] 

1 1 'N7^-V3>Ji 

12 m#*y? 

1 2 a fifcUlDi 
1 4 TlS 

i b mm 

16a POSH 

1 8 Ett 
LI U ElK 

2 0a Mil/\ 
2 2 

2 6 tySMSffi 



[011 



[02] 




22 
26 

14- 



---4±kOOoo \t 

18 o 6 6 o^S 
o o o o =E3 



(14) 



1 1- 3 40 36 9 




mm) 1^9^ i s 



(15) 



f 1 1- 3 4 0 3 6 9 



auia ™ fi k j* 8«sB?»*?stc *> vf * mm^m% t <o 

[ sfl^I 2 ] l 3B«c.¥«i*£BK:fct >t . 

u 

go 

©*«#«aK*jii-c, 

iisaPEBti. iaai!aa©B§Pfli«©rtfl!Joffia'r * -a 
TiiriiW»«*to«asis*aiws(4BK:. ?t**rrs 

©4«IttttBKfci»-c, 

ft 

[Stalls ] »^ 1 #^51*166 W^ft^tCgEtt 

©***»afc4ji»r. 

*>6Kfi«^ft5«R^saite>ft. 

u 

fisaitil L/ r Ms £ ft £ cc 
«*3ftS***£8. 

©*3«»»atC*Jt^, 

Mid^n® £ WssiB* £ u . - ttfiec » to* 3 ftr t > * ¥ 
gtt&B. 



tt^'-*»tt«a«:*ji'*c. 

i] *ft^ft©*«Dd>&< 

£ & - -»£j»tT*ILk«:^ v >^-i> 3 >a#KW6 

imw l 2 ] 1 l aattw*»*«Bol86# 

tfllSOttttCftfcSSfcJBSU 

Husd'^ >"-ya - ■■^ififiSftfciB.JtfciSBaipiffla 
trsfiso. fiiaM^Bi^tcByiara^^ML, . 

-££h£ S»iKIljfi^4:WSaPl3B<D.L*8caB3-ii-T. rt> 

wgasai^ o r sa^*?s tc rfyiB^fsn mm z mt 

5*i«*«a©»ifi*S. 

euia ^ 3 : -a* s ?f ftfcffijLtciuia^ra® 

*a§f*fcB<T'»3fi*a;. 

) 4 1 mum i i adaiD*«#«B©if»# 

HUlB ' * - v 3 : -**sfl ftteffi±«c«ia*M» 

^cA'^r^u i«id^*/rLr irise^raa*^ ^> 

y L r m gBPiS € X'sSt-r ^> ****BOKJB*ft. 
[ 1 5 ] SfltfiB 1 4 gfliRit 4^»^B©KiS^r 

Bff>«a*tf. 

[St#3B 1 b ] If ^Jg 1 1 ga«J.)*#*»B©SBft* 



(16) 



1 - 3 4 0 3 6 9 



^ U r m 12 t|i^ 1 £ x ? * > y b -Clu f BESS £*l£T £ 

aiB^ i ©Mw±KtiE*iM*#tf u 

mtZVfotXl i/?* MH_Bc, iu324™f ©■* ? * > ^ 

#Tr* - vztiic < i*tiufr£>tj;zn 2 ©mm 
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[^WfJE2] 

[Mjo**«a«] warn 

[M£tt*5S«] 0 00 6 
[0006] 

^ ? 3 >K<h k fulfil ? v^:--> 3 > 



